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(54) Bearing seal for sensing angular velocity. 

(57) The seal (D) for an antifriction bearing (A) 
having a fixed inner race (4) and a rotating outer 
race (2) includes inner and outer seal cases (26, 
36) which are pressed over cylindrical mounting 
surfaces (12, 20) on the inner and outer races (2, 
4), respectively. To this end, the seal cases (26, 
36) have extending axial walls (28, 38) which 
actually fit over the mounting surfaces (12, 20) 
in the bearing races (2, 4) and radial walls (32, 
42), connected to the extended axial walls (28, 
38). The radial walls (32, 42) of the two cases 
(26, 36) are spaced apart so that an annular 
chamber (46) exists between the two radial 
walls (32, 42). Each seal case (26, 36) has an 
elastomeric seal element (50, 68) supported by 
its radial wall (32, 42) remote from its extended 
axial wall (28, 38) and that seal element (50, 68) 
establishes a fluid barrier along the other seal 
case (26, 36), so that the two seal elements (50, 
68) isolate the chamber (46) from the interior of 
the bearing (A) and from the environment at the 
exterior of the bearing (A). The inner case (36) 
carries a sensor (74) having a head (76) that is 
located in the annular chamber (46) between 
the two axial walls (32, 42). The radial wall (32) 
of the outer case (26) carries means for exciting 
the sensor (74) such that it produces a pulsating 
signal when the outer case (26) rotates relative 
to the inner case (36), and the frequency of the 
signal reflects the angular velocity. 
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Background of the Invention 

This invention relates in general to bearing seals 
and more particularly to seals which have the capaci- 
ty to sense angular velocity. 

Antilock brake systems, which are found on many 
automotive vehicles of current manufacture, require 
devices at the wheels for sensing the angular veloci- 
ties of the individual road wheels. On any vehicle so 
equipped, the speed sensing devices generate sig- 
nals which are monitored by an electronic processor 
that in turn controls the braking forces applied to the 
wheels, the object being to keep all four wheels rotat- 
ing at the same velocity, even though one of the 
wheels may be rolling over a surface that offers con- 
siderably less f rictional resistance than the surface 
over which the others are rolling. Some automobiles 
also have traction control systems that minimize slip 
at the drive wheels and thereby maximize the tractive 
effect. These systems rely on speed sensing devices 
as well, and indeed when a vehicle is equipped with 
both an antilock braking system and a traction contror* 
system, the speed sensing devices at the drive 
wheels may serve both systems. 

The typical speed sensing device includes an en- 
coder ring which rotates with the wheel to which the 
device is assigned and a sensor which monitors the 
encoder ring in the sense that it produces a pulsating 
electrical signal the frequency of which reflects the 
angular velocity of the ring. To this end, the ring, which 
is formed from a ferrous metal, has discontinuities in 
the form of teeth or apertures that disrupt a magnetic 
flux upon rotation of the ring. The sensor responds to 
the periodic disruptions and delivers a signal, the fre- 
quency of which is proportional to the angular velocity 
of the ring and vehicle wheel. In order for the sensor 
to operate effectively, the head of the sensor must be 
quite close to the rotating ring. 

While the typical sensing device is located in the 
region of the bearing for the wheel that it monitors, it 
still lies outside the sealed environment of the bearing 
which is often supplied as a package. As such, the 
sensing device is exposed to water and much worse 
corrosive road chemicals. It is also exposed to grit and 
to stone impingement 

To be sure, others have placed encoder rings 
within the sealed environments of bearing packages. 
Indeed, where the inner races of the bearings rotate, 
as holds true at the front wheels for most front wheel 
drive automobiles, the bearing assemblies will ac- 
commodate speed sensing devices. Sometimes 
enough space exists between the two rows of rolling 
lements in such a package to acc pt an encoder ring 
which rotates with the inner races, while th outer rac- 
es or housing in which the uter races fit accommo- 
dat s the sensor. The sensor head, the ncoder ring, 
and the gap which lies between them all xist within 
an environment isolated by seals which prot ct the ra- 



ceways and rolling elements of the bearing. U.S. Pa- 
tent 5,085,519 shows such an arrang ment. 

But when the outer races of the bearing assem- 
blies rotate around stationary inner races, as holds 

5 true for some designs used at the nondriven front 
wheels of rear wheel drive automobiles, the bearing 
assemblies do not easily accept a sensing device. 
The problem resides in mounting the sensor and ac- 
commodating its electrical leads. Relatively little 

10 space exists in the sealed environment for the some- 
what bulky sensor, and the spindle must undergo ad- 
ditional machining to provide bores for the leads. For 
this reason, in most bearing assemblies which have 
both rotating outer races and sensing devices, the 

15 sensors are located outside of the bearing assem- 
blies. In this regard, see U.S. Patents 4,884,901 and 
4,795,278. While others have attempted to incorpor- 
ate the sensing devices into the seals, the arrange- 
ments are cumbersome and diminish the effective- 

20 ness of the seals. Moreover, the sensors are arranged 
such that they are not easily removed and replaced. 

The present invention resides in a seal which con- 
tains a speed sensing device, with the encoder ring 
and the head of the speed sensing device being locat- 

25 ed in a region isolated from the surrounding environ- 
ment by the seal. Moreover, the seal has excellent 
sealing characteristics and accommodates the sens- 
ing device such that the sensing device does not sig- 
nificantly enlarge the bearing assembly or render it 

30 unacceptable for traditional bearing mountings. Th 
seal comes preassembled, and is designed for use in 
preassembled bearing packages where the air gap 
between the encoder ring and the sensor head of the 
seal are preset Yet in several embodiments the sen- 
ds sor may be removed quite easily from the seal, should 
it require replacement 

Description of the Drawings 

40 In the accompanying drawings which form part of 

the specification and wherein like numerals and let- 
ters refer to like parts wherever they occur: 

Fig. 1 is a sectional view in elevation of a bearing 
assembly fitted with a seal constructed in accor- 
45 dance with and embodying the present invention, 

the bearing assembly being installed over a spin- 
dle; 

Fig. 2 is an enlarged sectional view of the seal fit- 
ted to the bearing assembly; 

so Fig. 3 is a fragmentary sectional view of the seal 

taken along line 3-3 of Fig. 2 and showing the 
apertures in the outer case; 
Fig. 4 is a secti nal vi w taken along line 4-4 of 
Fig. 2 and showing h ad of the sensor and the re- 

55 tainer through which it fits; 

Fig. 5 is an exploded perspectiv view sh wing 
the sensor and the retainer to which it is fastened 
to hold it on the inner case; 
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Fig. 6 is an exploded perspective view showing 
the sensor, a segment of the inner case, and the 
retainer; 

Fig. 7 is an enlarged sectional view of a modified 
seal containing a sensor; 

Fig. 8 is a sectional view of still another modified 
seal containing a sensor; 
Fig. 9 is a sectional view taken along line 9-9 of 
Fig. 8; 

Fig. 1 0 is a fragmentary sectional view of another 
bearing assembly fitted with yet another modi- 
fied seal containing a sensor; and 
Fig. 11 is an enlarged sectional view of the modi- 
fied seal depicted in Fig. 10. 

Detailed Description 

Referring now to the drawings, A (Fig. 1 ) designa- 
tes an antifriction bearing which couples a road wheel 
B of an automotive vehicle to a spindle C that is at- 
tached to and projects from the suspension system of 
the vehicle, all to enable the road wheel B to rotate' 
about an axis X of rotation which is of course the axis 
of the spindle C. The bearing A is fitted with seals D 
and E at its inboard and outboard ends, respectively, 
to isolate its interior from the surrounding environ- 
ment. The inboard seal D further produces a signal 
which reflects the angular velocity of the wheel B - 
indeed, a wheel speed input signal for enabling the ef- 
fective operation of an antilock braking system or a 
traction control system. 

The bearing A includes (Fig. 1) an outer race in 
the form of a double cup 2, an inner race in the form 
of two cones 4 and 6, and rolling elements in the form 
of tapered rollers 8 arranged in two circular rows be- 
tween the cup 2 and the two cones 4 and 6. At its out- 
board end the cup 2 has an outwardly directed flange 
10 to which the wheel B is bolted. At its inboard end, 
it has a machined cylindrical surface 12 which faces 
outwardly and an annular groove 13 which opens out 
of the surface 12 near its end. The cup 2 also has two 
raceways 14 which taper downwardly from its ends to 
its midportion. The two cones 4 and 6 lie essentially 
within the cup 2 and fit over the spindle C, to which 
they are clamped such that they cannot shift axially. 
Each cone 4 and 6 has an outwardly presented race- 
way 16 that is tapered and a thrust rib 18 which pro- 
jects radially outwardly beyond the large end of the 
raceway 1 6. The thrust rib 1 8 has a cylindrical surface 
20 which runs out to the end of its cone 4 or 6, that 
is, to the so-called cone back face against which the 
clamping force is applied. The two cones 4 and 6 abut 
at their opposite ends, that is, at their front faces, and 
when so arranged, their raceways 16 lie within and 
face the raceways 14 f the cup 2. The cone raceways 
16 likewise taper downwardly toward th midportion 
of the bearing A where the two cones 4 and 6 abut. 
The rollers 8 li in circular rows b tween the opposed 



raceways 14 and 16 of the cup 2 and the cones 4 and 
6, with their tapered side faces contacting the race- 
ways 14 and 16. The large end faces of the rollers 8 
bear against the thrust ribs 18 for the cones 4 and 6, 

5 and indeed, the ribs 18 prevent the rollers 8 from be- 
ing expelled from the annular space between the cup 
raceways 14 and the cone raceways 16, that is from 
the interior of the bearing A. 

The seal D fits around the cup 2 and the thrust 

10 rib 18 of the inboard cone to close one end of the an- 
nular space between the cup and cone raceways 14 
and 16. The seal E fits into the outboard end of the 
cup 2 and around the thrust rib 18 of the outboard 
cone 6, closing the other end of the annular space that 

15 exists between the raceways 14 and 16. Thus, the 
seals D and E isolate the annular interior of the bear- 
ings A from the surrounding environment 

The inboard seal D includes (Fig. 2) an outer seal 
case 26 formed from steel as a stamping. It has an ex- 

20 tended axial wall 28 which fits over the cylindrical sur- 
face 12 at the inboard end of the cup 2, there being 
an interference fit between the wall 28 and surface 
12. The surface 12 thus provides a mounting for th 
outer case 26, and the case 26 establishes a static 

25 fluid barrier at the surface 12. Initially, the axial wall 
28 forms a continuous cylinder, but once the wall 28 
is fitted over the surface 12, a short section of the wall 
28 is rolled inwardly into the groove 13 of the cup 2, 
to produce an annular locking segment 29 which 

30 mechanically unites the outer case 26 and cup 2. The 
axial wall 28 projects beyond the end of the cup 2, and 
at a bend merges into a short axial wall 30 which ex- 
tends back toward the end face of the cup 2. The short 
axial wall 30 lies within the extended wall 28 and at 

35 its opposite end merges into a radial wall 32 which ex- 
tends radially inwardly toward the thrust rib 18 of the 
inboard cone 4, terminating at an inner margin located 
slightly outwardly from the cylindrical surface 20 on 
the rib 18. The portion of the radial wall 32 that lies 

40 nearest to the short axial wall 28 abuts the end face 
of the cup 2, thereby locating the outer case 26 axially 
with respect to the cup 2. The remaining portion of the 
radial wall 32, which lies inwardly from the end face 
of the cup 2, contains elongated apertures 34 ar- 

45 ranged in a circular row at equal circumferential inter- 
vals, with their major axes directed radially, that is to 
say radially with respect to axis X to which the circular 
row is concentric (Fig. 3). The apertures 34 form dis- 
continuities in the wall 32. 

so The seal D also has an inner case 36 (Fig. 2) that 

includes an extended axial wall 38 which fits over the 
cylindrical surface 20 on the thrust rib 18 for the in- 
board cone 4. As such, it lies immediately inwardly 
from th radial wall 32 of the outer case 26. An int r- 

55 ference fit exists between the axial wall 38 and the 
cylindrical surface 20 of the rib 18, so the cylindrical 
surface 20 provides a mounting for the inner case 36 
and establishes a static fluid barrier along it At its end 



BNSDOCID: <EP 0675364A2_I_> 



5 



EP 0 675 364 A2 



6 



closest to inboard row of rollers 8, the wall 38 turns 
outwardly in the form of a slight radial lip 40 that 
serves to unitiz the seal D. At its opposit nd the 
axial wall 38 merg s into a radial wall 42 which pro- 
jects outwardly from the thrust rib 18, generally flush 5 
with the back face of the cone 4. But the radial wall 
42 terminates short of the axial walls 28 and 30 on the 
outer case 26, and indeed merges into a short axial 
wall 44 which is directed toward the radial wall 32 of 
the outer case 26. The axial wall 44 lies partially within 10 
the short axial wall 30 of the outer case 26, but its free 
end is spaced from the radial wall 32 of the outer case 
26. 

The two cases 26 and 36 are configured and 
positioned such that their respective radial walls 32 15 
and 42 are spaced from each other, and these walls 
coupled with the axial walls 30, 38 and 44 of the two 
cases 26 and 36 enclose an annular chamber 46. The 
radial wall 42 of the inner case 36 has a circular open- 
ing 48 (Fig. 4) which opens into the chamber 46. 20 

In addition to the two cases 26 and 36, the seal 
D has an inner seal element 50 (Fig. 2) which is' 
formed from an elastomer and thus possesses a 
measure of flexibility. The inner seal element 50 is 
bonded to the radial wall 32 of the outer case 26, with 25 
the region of bonding taking the form of a flat annular 
segment 52 which extends outwardly beyond the row 
of apertures 34, so that the elastomer completely fills 
the apertures 34 and renders the wall 32 impervious. 
At the inner margin of the radial wall 32 the inner seal 30 
element 50 flares axially, taking the form of a pumping 
labyrinth 54 having a cylindrical surface 56 which lies 
around, but is spaced slightly away from the extended 
axial wall 38 of the inner case 36. The labyrinth 54 
also has a front face 58 which is presented toward the 35 
lip 40 on the inner case 36. The labyrinth 54 contains 
pumping cavities 60 which open out of the cylindrical 
surface 56 and the front face 58, interrupting the edge 
at which those surfaces intersect The side surfaces 
of the cavities 60 lie oblique to the direction of relative 40 
movement between the pumping labyrinth 54 and the 
extended axial wall 38 on the inner case 36 so as to 
direct any lubricant that enters the cavities 60 back to- 
ward the lip 40 and the interior of the bearing A. The 
seal element 50 also includes a contact lip 62 which 45 
projects generally axially away from the labyrinth 54 
toward the radial wall 42 of the inner case 36, yet con- 
siderable space remains between the end of the lip 62 
and the radial wall 42. The lip 62 has converging sur- 
faces which meet at an edge where the lip 62 contacts so 
the extended axial wall 38 of the inner case 36. 
Indeed, immediately behind the edge 64, the tip 62 
has a groov which contains a garter spring 66 that 
urges the Hp 62 toward the axial wall 38 to ensure that 
the edge 64 remains in contact with th wall 38. Thus, 55 
the pumping labyrinth 54 and contact lip 62 establish 
fluid barriers along the xtended wall 38 of the inner 
case 36. 



Another fluid barrier xists between the short ax- 
ial wall 30 of the outer case 26 and th short axial wall 
44 of the inner case 36, it being established by an 
elastomeric outer seal element 68 (Fig. 2) which is 
earned by the axial wall 44. The seal element 66 in- 
cludes a base 70, which is bonded to the inside and 
outside faces of the wail 44 as well as along its end 
edge, and a lip 72 which projects from the base 70, 
first radially toward the short axial wall 30 of the outer 
case 26 and then obliquely away from the radial wall 
32 of the inner case 26. The obliquely directed portion 
of the lip 70 contacts the short axial wall 44 of the out- 
er case 26. Being formed from an elastomer, the lip 
70 possesses a measure of flexibility. 

Apart from closing the annular space between 
the cup 2 and the inboard cone 4, the seal D carries 
a sensor 74 (Figs. 2 & 4) which reacts to the rotation 
of the outer seal case 26 with the cup 2 and wheel B, 
specifically to the disruption in a magnetic flux - a dis- 
ruption which results from the apertures 34 in the ra- 
dial wall 32 of the inner case 26 moving past the sen- 
sor 74. Discontinuities other than apertures may also 
serve to stimulate the sensor 74. For example, cir- 
cumferential! y spaced ridges or alternating pole - no 
pole or alternating north - south poles on the radial 
wall 32 will create the necessary disruptions in th 
flux. Several varieties of sensing devices have the ca- 
pacity to sense discontinuities, whether those discon- 
tinuities be apertures or ridges or alternating magnet- 
ic poles, and the sensor 74 may operate on the prin- 
ciple utilized by any of those types. Irrespective of the 
principle of operation, the sensor 74 has a head 76 
which projects from a flange 78 and contains a ferro- 
magnetic core which terminates at an end face 80. 
When the head 76 contains only a single core, it is 
preferably cylindrical in configuration, but when it has 
two cores, it preferably takes on an elongated config- 
uration. The head 74 projects through the opening 48 
and into the sealed chamber 46 where the end face 
80 of its core is presented toward the radial wall 32 of 
the outer case 26 - indeed, toward the ring of aper- 
tures 34 in the wall 32. Yet a small air gap exists be- 
tween the face 78 and the radial wall 32. The flange 
78 fits snugly against the radial wall 32 or a gasket or 
seal may be interposed between it and the wall 42. 

The sensor 74 is secured to the inner case 36 by 
two machine bolts 82 (Fig. 5) which pass through the 
flange 78 of the sensor 74, through the radial wall 42 
of the case 36, and into an arcuate retainer 84 (Fig. 
6) that is located within the chamber 46. Actually, the 
bolts 62 thread into inserts 86 that are embedded 
within the retainer 84, and between the two inserts 
86, the retainer 84 has a cylindrical hole 88 which 
aligns with the pening 48 in the case 36 and receives 
the head 76 of the sensor 74. Preferably the inserts 
86 are made from metal, and th remainder of th re- 
tainer 84 is molded from a polymer. 

The retain r 84 does not lie loosely in the cham- 
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ber 46. On the contrary, its radial dimension is ssen- 
tially that of the spacing between the two axial walls 
38 and 44 of the inner case 36, so the sensor 74 fits 
snugly between those walls. Thus, the axial walls 38 
and 44 resist torque applied to the bolts 82. Further- s 
more, the retainer 84 is actually bonded to the inner 
case 36 with the elastomer from which the outer seal 
element 68 is formed. To this end, the base 70 of the 
outer seal element 68 extends along the inside face 
of the axial wall 44 for the inner case 36 and is bonded 1 o 
to the exposed face of the retainer 84, forming pads 
90 on each side of the hole 88. More of the elastomer 
exists in bands 92 formed along the edges at the op- 
posite face, indeed within rabbets along those edges. 
And while all of the bands 92 are bonded to the retain- 1 5 
er 84, the outer bands 92 are bonded to the short axial 
wall 44 and radial wall 42 of the inner case 36, where- 
as the inner band 92 is bonded to the extended axial 
wall 38 and radial wall 42 of the case 36. Still more of 
the elastomer is bonded to the surface of the hole 88 20 
where it forms a gasket 94 having an inner diameter 
slightly less than the diameter of the head 76 for the 
sensor 74. Actually, the gasket 94 extends axially be- 
yond the cylindrical hole 88 in the retainer 84 and also 
lines the opening 48 in the radial wall 42 of the inner 25 
seal case 36, it being bonded to the radial wall 42 as 
well. The head 76 of the sensor 74 fits snugly into the 
gasket 94 which effects a flu id-tight seal between the 
head 76 and the retainer 84 and inner case 36. 

Finally, the sensor 74 beyond its flange 78 has an 30 
electrical cable 96 extended from it. Through the 
cable 96 signals reflecting the angular velocity of the 
outer case 26 pass to an electronic processor. 

To install the sensor 74 on the inner case 36, one 
simply aligns its head 76 with the gasket 94 that lines 35 
the opening 48 in the case 36 and the cylindrical hole 
88 in the retainer 84 and urges the head 76 through 
the gasket 94 until the flange 78 comes against the 
radial wall 42. The bolts 82 are fitted through the 
flange 78 on the sensor 74 and threaded into the met- 40 
al inserts 86 in the retainer 84. The sensor 74 is re- 
moved from the seal case 36 as easily as it is instal- 
led. The ease of installation and removal facilitate re- 
placement of the sensor 74 after the bearing is placed 
in service, all without any further disassembly of the 45 
bearing A. 

The seals D and E come with the bearing A which 
they serve to unitize, thus enabling the bearing A to 
be sold as a preassembled package. To install the 
seal D, which itself is unitized by its lip 40, on the so 
bearing A, the extended axial wall 28 of the outer case 
26 is pressed over the cylindrical surface 12 of the 
cup 2, while the extended axial wall 38 of th inner 
case 36 is concurrently pressed ov r the cylindrical 
surface 20 on the thrust rib 1 8 of the inboard cas 4. 55 
The advancem nt of the outer case 26 over the cup 
2 ends when its radial wall 32 abuts the end of the cup 
2. The inner case 36 is advanced ov r cone thrust rib 



18 to a position which will provide a proper gap be- 
tween the end face 80 of the sensor 74 and the radial 
wall 32 of the outer case 26. The sensor 74 may be 
on the inner case 36, when it is pr ss d over the 
thrust rib 18 or it may be installed afterwards. In any 
event, once the outer and inner cases 26 and 36 
reach the proper positions on the cup 2 and cone 4, 
the axial wall 28 of the outer case 26 is rolled inwardly 
opposite the groove 13 in the cup 2 to create the an- 
nular locking segment 29 which unites the outer case 
26 with the cup 2. 

In operation, the outer case 26 and its seal ele- 
ment 50 rotate with cup 2 which is attached to the 
road wheel B. The inner case 36 and its seal element 
68, on the other hand, remain fixed in position on the 
inboard cone 4 which in turn is on the spindle C, it be- 
ing clamped firmly on the spindle C with the outboard 
cone 6. The spindle C, of course, is fixed in the sense 
that it does not rotate about the axis X. The head 76 
of the sensor 74 produces a magnetic flux which 
passes through the radial wall 32 of the outer case 26 
in the region of the apertures 34 in that wall. Being 
nonuniform in the region of its apertures 34, the fer- 
rous radial wall 32 disrupts the magnetic flux as the 
wall 32 rotates, and the sensor 74 delivers, through 
the leads of the cable 96, a pulsating or sinusoidal sig- 
nal, the frequency of which is proportional to the an- 
gular velocity of the outer case 26. Actually, the radial 
segments between the apertures 34 in the rotating 
radial wall 32 cause changes in the magnetic flux, and 
the sensor 74 detects these changes, producing a 
pulsating signal. Other forms of discontinuities may 
be used to excite the sensor 74 as well. For exampl 
alternating ridges and valleys will serve that purp se 
as will alternating magnetic poles. 

Since the air gap is located within the chamber 
46, it is isolated from the surrounding environment 
which at times can be quite severe. As such, the head 
76 of the sensor 74 does not see a continuous spray 
of moisture during inclement weather, nor is it subject 
to attack from road chemicals used to thaw ice. Mor - 
over, sand and grit cannot lodge in the air gap and 
perhaps damage the sensor 74 or the encorder ring 
formed by the radial wall 32 of the inner seal case. 

Should the sensor 74 fail to function properly, it 
is easily removed and replaced, since only the two 
bolts 62 hold it in place, and they are easily with- 
drawn. 

Despite the presence of the sensor 74, the seal 
D remains quite compact - and the same holds true 
with regard to the packaged bearing A. The seal D, 
with its pumping labyrinth 54 and contact lip 62 on th 
inner seal element 50 and its tip 72 n the outer seal 
element 68, provid s highly effective barriers which 
prevent lubricant from leaving the interior of th bear- 
ing A and contaminants from entering. 

A modified seal F (Fig. 7) is very similar to th 
seal D, particularly insofar as its outer cas 26, inner 
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case 36 and seal lements 50 and 68 ar concerned. 
However, the outer cas 26, at the nd of its extended 
axial wall 28 has an outwardly directed ring 100 which 
facilitates stripping the case 26 from the cylindrical 
surface 12 over which its axial wall 28 fits. On the 
other hand, the extended wall 38 of the inner case 36, 
beyond the inner seal element 50 contains an offset 
102 which positions that portion of the axial wail 38 
away from the cylindrical surface 20 of the cone 
thrust rib 18. The radial wall 42 of the inner case 36 
contains a similar offset 104, and indeed the extend- 
ed axial wall 38 and the radial wall 42 merge at their 
respective offsets 102 and 104. Here the two walls 38 
and 42 have an elastomeric drive element 106 bond- 
ed to them. When unrestrained the drive element 1 06 
projects radially inwardly, slightly past the inner sur- 
face of the remainder of the axial wall 38, and here it 
presents an undulating surface. Indeed, as the inner 
case 36 is advanced over the thrust rib 18, the drive 
element 1 06 is compressed between the offset 102 in 
the wall 38 and the cylindrical surface 20 of the rib 18. 
As such the drive element 106 increases the friction' 
between the inner seal case 36 and the cone rib 18, 
thereby further assuring that the case 36 will not ro- 
tate on the rib 18. 

Apart from that, the radial wall 42 is solid through- 
out, and as such is completely devoid of openings. 
The short axial wall 44, however, in the region beyond 
the bend that represents the merger of the two axial 
walls 28 and 30 in the outer case 26 contains an aper- 
ture 108. The outer seal element 68 at the free end 
of the short axial wall 44 on the inner case 36 is mold- 
ed integral with a grommet 110 that occupies the 
aperture 1 08 and with a carrier 112 that encapsulates 
a sensor 114 having an end face 116 that is presented 
toward the radial wall 32 of the outer case 26 -indeed, 
toward the ring of apertures 34 in that case. The outer 
seal element 68, the grommet 1 1 0, and the carrier 112 
are all united into a single elastomeric molding which 
is bonded to both the inside and outside faces of the 
short axial wall 30 and to the inside face of the radial 
wall 42. 

Another modified seal G (Figs. 8 & 9) also closely 
resembles the seal D. However, the radial wall 32 of 
its outer case 26 contains no apertures 34 and thus 
does not constitute an encoder ring. Instead, it carries 
an encoder ring 120 which projects axially from the 
radial wall 32 into the annular chamber 46 so as to lie 
close to the short axial wall 44 of the inner case 36. 
The ring 120 has teeth 122 (Fig. 9) which project ax- 
ially, giving a serrated configuration to the ring 120. 

The inner case 36, on the other hand, carries an 
annular sensor 124 which is likewise located in th 
annular chamber 46. It includes a coil 126 which lies 
along the radial wall 42 of the inner cas 36, its wind- 
ings extending circumferentially, and a ferrous block 
128 that encircles the contact lip 62 of the inn r seal 
lement 50 and lies within encoder ring 120. The 



block 128 carries an annular magnet 130 which has 
alternating north and south poles and is presented to- 
ward the t eth 122 of the ring 120, there being an air 
gap between the two. Th coil 126 has leads which 

5 are contained within a cable 96 that passes through 
the inner case 36 at its short axial wall 44. 

When the cup 2 and outer seal case 26 rotate, the 
encoder ring 120 revolves around the magnet 130 
and the teeth 122 disrupt the magnetic field produced 

10 by the magnet 130. The disruption is such that it in- 
duces an alternating current voltage across the leads 
of the coil 1 26 and that voltage has a frequency which 
is proportional to the angular velocity of the cup 2 and 
thus provides an accurate reflection of that angular 

15 velocity. 

In the seal G, the size of the air gap does not de- 
pend on the relative axial positions of the two seal 
cases 26 and 36, so the case 36 for the seal G may 
be positioned with less precision than the corre- 

20 sponding seal cases 36 on the seals D and F. 

Still another modified seat H (Figs. 10 & 11) fits 
a slightly modified bearing assembly I. The seal H 
also resembles the seal D. However, the extended ax- 
ial wall 28 of its outer case 26 merges directly into th 

25 radial wall 32, there being no axial projection of th 
extended wall 28 with a return in the form of a short 
axial wall 30. The extended axial wall 28 at its oppo- 
site end has an outwardly directed ring 100 to facili- 
tate stripping the outer case 26 for the cup 2. 

30 The inner case 36, on the other hand, has its ra- 

dial wall 42 extended outwardly beyond the extended 
axial wall 28 of the outer case 26 so that its short axial 
wail 44 has a diameter greater than the extended axial 
wall 28 of the outer case 26. The outer seal element 

35 68, while being bonded to the free end of the short ax- 
ial wall 44, takes on a slightly altered configuration. It 
has a lip 140 which projects obliquely inwardly toward 
the extended axial wall 28 of the outer case 26 and 
contacts that wall along its outwardly presented sur- 

40 face. 

This invention is intended to cover all changes 
and modifications of the example of the invention 
herein chosen for purposes of the disclosure which do 
not constitute departures from the spirit and scope of 
45 the invention. 



Claims 

so 1. An antifriction bearing having an outer race that 
rotates around the bearing axis, an inner race that 
remains fixed with respect to the axis, and rolling 
elements arranged in a circular row betwe n the 
out r and inner races, with each race having at 

55 on of its nds a mounting surface that is pre- 

sented outwardly away from the axis, a seal for 
isolating the space between th two races from 
the environment at the exterior of the bearing, 
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said seal comprising: an outer case fitted to the 
outer race at the mounting surface thereof and 
having a generally radially directed wall; an inner 
case f itt d to the inner race on the mounting sur- 
face thereof and having a generally radially di- 
rected wall that is spaced from the radially direct- 
ed wail of the outer case so that a chamber exists 
between the radial walls of the two cases; a first 
seal element carried by the outer case and estab- 
lishing a first fluid barrier with the inner case, with 
the first barrier isolating the chamber from the in- 
terior of the bearing; a second seal element car- 
ried by the inner case and establishing a second 
fluid barrier with the outer case with the second 
barrier isolating the chamber from the environ- 
ment at the exterbr of the bearing; a sensor 
mounted on the inner seal case and having a 
head located in the chamber; the sensor being 
capable of producing a pulsating signal when ex- 
cited; and means on the generally radial wall of 
the outer case for exciting the sensor when the 
outer race rotates, so that the sensor produces a 
signal, the frequency of which reflects the angu- 
lar velocity. 

2. The bearing according to claim 1 wherein the 
mounting surfaces on the outer and inner races 
are cylindrical; wherein the outer and inner cases 
have extended axial walls to which their radial 
walls are connected, and the extended axial walls 
fit snugly on the mounting surfaces such that in- 
terference fits exist between the extended axial 
walls and the mounting surfaces. 

3. The bearing according to claim 2 wherein the out- 
er case has a shorter axial wall interposed be- 
tween one end of its extended axial wall and its 
radial wall so that the short axial wall lies within 
and is surrounded by the extended axial wall and 
serves to connect the extended axial wall with the 
radial wall; and wherein the second seal element 
contacts the short axial wall of the outer case and 
establishes the second barrier along that wall. 

4. The bearing according to claim 3 wherein the in- 
ner case has a short axial wall located within the 
short axial wall of the outer case, with the radial 
wall of the inner case serving to connect the two 
axial walls of that case; and wherein the second 
seal element is carried by the sheet axial wall of 
the inner case and the first seal element is carried 
by the radial wall of the outer case and estab- 
lishes the first barrier along the extended axial 
wall of the inner cas . 

5. The bearing according to claim 2 wherein the seal 
element of the inner cas encircl sth xt nded 
axial wall of the outer case and stablishes its 



barrier along that wall 

6. The bearing according to claim 1 wh rein the ra- 
dial wall of the inner case contains an aperture 

5 and the head of the sensor fits through the aper- 

ture, it being small enough to be withdrawn axially 
through the aperture as well; and further com- 
prising means for securing the sensor to the inner 
case such that it can be detached and removed 

10 from the inner case. 

7. Af luid seal located around an axis of rotation and 
comprising: a rigid outer case having a first axial 
wall and a radial wall connected to the axial wall, 

15 with the radial wall being directed inwardly toward 

the axis from the axial wall; an inner case which 
is rigid and has a first axial wall, which is located 
within the axial and radial walls of the outer case, 
and a radial wall, which is connected to and ex- 

20 tends outwardly from the first axial wall, with the 

radial wall of the inner case being spaced from 
the radial wall of the outer case so that a chamber 
exists between the two radial walls, the inner 
case also having a second axial wall which is con- 

25 nected to the radial wall of that case; a first flex- 

ible seal element connected to the radial wall of 
the outer case and establishing a fluid barri r 
along the first axial wall of the inner case; a sec- 
ond flexible seal element connected to the sec- 

30 ond axial wall of the inner case and establishing 

a fluid barrier along the axial wall of the out r 
case; a sensor carried by the inner case and hav- 
ing a head located within the chamber, the sensor 
being capable, when excited, of generating a sig- 

35 nal having a frequency; and means on the radial 

wall of the outer case for exciting the sensor when 
the outer case rotates relative to the inner case 
about the axis, with the frequency of the signal re- 
flecting the angular velocity. 

40 

8. A fluid seal according to claim 7 wherein the 
means for exciting the sensor comprises circum- 
ferentiatly spaced apertures arranged in a circu- 
lar row such that they pass the head of the sensor 

45 as the outer case rotates relative to the inn r 

case; and wherein the first flexible seal elem nt 
fills the apertures. 

9. A fluid seal according to claim 7 wherein the s c- 
50 ond axial wall of the inner case lies within the axial 

wall of the outer case. 

1 0. Af luid seal according to claim 9 wherein th outer 
case includes a second axial wall which lies par- 

55 aliel to and surrounds the first axial wall, and the 

first axial wall is int rposed between and con- 
nected to the radial wall and the second axial wall 
ofth outer case. 



BNSDOCID: <EP 0675364A2_L> 



13 



EP 0 675 364 A2 



11. A fluid seal according to claim 7 wherein the sec- 
ond axial wall of the inner case lies farther from 
the axis than the axial wall of the outer case and 
the second flexible seal element contacts the 
outwardly presented surface on the axial wall of 5 
the outer case. 

12. A fluid seal according to claim 7 wherein the ra- 
dial wail of the inner case contains an opening 

and the head of the sensor fits through the open- 10 
ing such that it can be withdrawn from the cham- 
ber and opening to separate the sensor from the 
inner case; and further comprising means for se- 
curing the sensor to the inner case. 

15 
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(54) Bearing seal for sensing angular velocity 

(57) The seal (D) for an antifriction bearing (A) hav- 
ing a fixed inner race (4) and a rotating outer race (2) 
includes inner and outer seal cases (26, 36) which are 
pressed over cylindrical mounting surfaces (12, 20) on 
the inner and outer races (2, 4), respectively. To this end, 
the seal cases (26, 36) have extending axial walls (28, 
38) which actually fit over the mounting surfaces (12, 
20) in the bearing races (2, 4) and radial walls (32, 42), 
connected to the extended axial walls (28, 38). The ra- 
dial walls (32, 42) of the two cases (26, 36) are spaced 
apart so that an annular chamber (46) exists between 
the two radial walls (32, 42). Each seal case (26, 36) 
has an elastomeric seal element (50, 68) supported by 
its radial wall (32, 42) remote from its extended axial wall 
(28, 38) and that seal element (50, 68) establishes a fluid 
barrier along the other seal case (26, 36), so that the 
two seal elements (50, 68) isolate the chamber (46) from 
the interior of the bearing (A) and from the environment 
at the exterior of the bearing (A). The inner case (36) 
carries a sensor (74) having a head (76) that is located 
in the annular chamber (46) between the two axial walls 
(32, 42). The radial wall (32) of the outer case (26) car- 
ries means for exciting the sensor (74) such that it pro- 
duces a pulsating signal when the outer case (26) ro- 
tat s relative to the inner case (36) : and th fr quency 
of the signal reflects the angular velocity. 
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